SUMMARY The reproducibility of a method of measuring rectal distensibility by continuous controlled fluid inflation with a balloon has been evaluated in 15 patients. The 
. Seven patients underwent repeat proctometrograms on the same day at an interval of two to four hours, whilst the remaining eight patients were recalled for a repeat test approximately 10 days later. All the patients were requested to fast from the night before and to empty their bowel on the morning of the study but no laxatives were used. Immediately before the proctometrogram a digital rectal examination and limited sigmoidoscopy with a The apparatus used is shown in Figure 1 . Bench testing of the system measured the pressure-volume characteristics of the distending balloon itself (Fig. 2a) . Several balloons of the same make tested showed identical characteristics. On inflation the balloon adopts a cylindrical configuration. There is an initial rise in intraballoon pressure of approxiVolume (ml H20) Fig. 2 Diagrammatic representation of the pressure volume characteristics of the proctometrogram balloon (a) and proctometrograms from a normal subject (b), a patient with radiation proctictis (c), and a patient with acquired megacolon (d).
mately 10 cm H20 with infusion of the first approximately 50 ml water into the balloon. With further infusion there is no further rise in pressure up to a capacity of more than three litres. This system is therefore ideal for the measurement of rectal distensibility as the slope of the rectal pressure (P, cm H20) -volume (V, ml H20) graph after the first 50 ml infusion accurately reflects true rectal compliance (A V/A P, ml/cm H20). True intrarectal pressures can also be easily calculated from the graph by subtracting the 10 cm H20 contribution from the balloon at volumes in excess of 50 ml. In the megacolon type of curve (Fig. 2d ) the compliance is more easily calculated by dividing the maximal tolerable volume by the rectal pressure "Soft portex increment achieved on instillation of this volume although the slope of the graph can also be measured. The patient is asked to report the first perception of rectal filling and this is recorded as the sensation threshold. This is followed by a sensation of constant rectal distension and the volume at this sensation is also recorded. In some patients these initial sensations may be indistinguishable. Inflation is continued until the patient has a strong desire to evacuate the balloon and will not tolerate further distension -this is the maximal tolerable volume. This sensation is usually not painful. The balloon is then emptied via the tubing. The parameters recorded in the reproducibility study were the volumes and pressures at the threshold, constant and maximal tolerable sensations and the rectal compliance measured on the linear portion of the graph. Figure 2 shows some typical proctometrograms from patients in this study (Table 1 ). In a normal subject (Fig. 2b) there is a slow and steady rise in intrarectal pressure with distension in an approximately linear fashion. In sharp contrast to this is the proctometrogram from a patient with symptoms of urgency and frequency of defaecation following mild chronic radiation rectal injury from radiotherapy for prostatic carcinoma (Fig. 2c) . The graph is shifted to the left with a relatively steep rise in pressure and there was marked reduction in sensation threshold, maximal tolerable volume and rectal compliance in this patient. In chronic idiopathic constipation and acquired megacolon the pressure volume relationship is shifted to the right (Fig. 2d) and there is a relative increase in sensation threshold, maximal tolerable volume and rectal compliance. 
Discussion
An important function of the rectum is its ability to act as a dynamic reservoir for faeces. Like the urinary bladder this function is dependent on its functional capacity, perception of filling and contractile properties. The measurement of rectal volume, sensory perception and distensibility is therefore of undoubted value in the physiological investigation of anorectal function.9 10 The information obtained helps to explain the basis of many Results Figure 3 shows a reproducibility plot for the maximal tolerable volume in the 15 patients studied ( Table 1 ). The straight line represents a 100% reproducibility graph. The mean coefficient of variation for this parameter was 4.7%. Figure 4 shows a similar plot for rectal compliance. There is more variation at the higher compliance values such as those found in acquired megacolon but the mean coefficient of variation is only 6 5%. Table 2 lists the reproducibility values of the other parameters of the protometrogram. The mean coefficients of variation ranged from 4 7% to 7-9%. No significant differences in reproducibility could be shown between the group of patients who had the investigation performed on the same day compared with the group in which it was performed on different days. Figure 5 shows the significant correlation of the maximal tolerable volume with rectal compliance in the 15 patients comprising this study. found to be consistently identical for the type used in this study. The characteristics of individual types of balloon should be ascertained, however, before use in vivo. The use of the microtransducer to measure rectal pressure avoids the drawbacks associated with fluid filled transducer systems. 13 The calculation of intrarectal pressure and compliance is made much simpler compared with other methods12 because of the lack of any significant pressure contribution by the balloon. The relatively low rate of infusion (67 ml/min) was used because it corresponds to an intermediate rate (10-100 ml/min) used in medium fill cystometry14 and hence probably represents a more physiological rate of filling. It has also been observed that the sharp increase in pressure when the maximal tolerable volume is reached is seen less often compared to other workers,14 15 partly because of the lower infusion rate -for example, Preston et al who used a similar balloon with higher rates of infusion -and partly to the larger size and capacity of the balloon used in this study -for example compared with Bubrick et al who used a balloon of only 405 ml capacity. These factors may also explain the relatively higher maximal tolerable volumes observed in normal subjects in this study (Fig. 2b) . Lipkin and Sleisenger'6 found, not unexpectedly, that the onset of pain on distension of either the rectum or sigmoid colon was inversely proportional to the level of water pressure exerted by the balloon. Although they did not report differences in the rate of inflow, these certainly existed. There is more variation in measuring threshold sensation and pressure compared with the other parameters. This is not surprising in view of the transient and intermittent nature of this sensation which is also more difficult to explain to the patient. The reproducibility at higher volumes ( Fig. 3) and compliance (Fig. 4) is also reduced although overall reproducibility remains high and the measurements therefore reliable. Such a reproducibility has not been previously shown with other methods. The functional reservoir capacity of the rectum might be expected to be dependent on its compliance. We have been able to confirm this in practice (Fig. 5) and shown a high correlation between these parameters. The compliance and accommodation properties of the rectum may also play a role in determining the characteristics of the rectosphincteric reflex as suggested by the studies of Arhan et al. 17 In order to obtain consistent and reliable results care must be taken to ensure that the rectum is empty, that there is no air within the system and in the placement of the balloon. Drugs can alter the pressure volume characteristics of the colon5 and their effects should therefore be considered. 
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